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Title : On the Anisotropy of a Heterogeneous Medium with Respect 
to the Diffusion of Neutrons. I. 


Orig Pub ; Chekhosl, fiz. zh., 1957, 7, No 4, 397-409 


Abstract ; The author considers the anisotropy of a heterogeneous nediwm, 
which consists of regularly alternating layers of two dif- 
ferent media. The nonoenergetic neutrons enter into the 
heterogeneous mediun fron a permanent flat source located at 
infinite. The author investigates the dependence of the hono- 
genized diffusion constants on the nutual orientation of the 
heterogeneity of the medium and on the direction of the neu- 
trons that enter into the nedim. Instead of this direction, 
he chooses, for the case of an active nediun, the direction of 
the normal of the extrapolated boundary of a flat reactor, 
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The author derives first the integral equations of the 
kinetic theory for the fundanental moments that deternine 
the neutron flux. He assunes here a iicroscopic anisotropy 
of the scattering of neutrons of the P-wave type in both 
nedia. 


such a nediun relative to the diffusion of the neutrons, the 
inverse of the diffusion length must be nuch less then the 
thickness of the layers of both nedia (WY~x% << 1). thts 
condition linits the usable heterogeneous nedia,. 

The author next considers in detail a heterogeneous nediun, 
in which the microscopic scattering is isotropic. The inte- 
gral equation of the kinetic theory is solved for the neutron 
flux with the aid of the variationol method, and the honogenized 
diffusion constants are dutermined, 

Fron the overall point of view, the results obtained in an 
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On tho Anisotropy of a Hoterogenoous Medium with Respoct to 
Diffusion of Noutrons, II,! 


Coskosl, casop, fys., 1957, 7, No 5, 468m477 


An invostigation was made of tho anisotropy of the diffusion 
of neutrons in the caso of a layered hotorogonoous media 
with cylindrical ond ephorice] symmotrios, Tho diffusion 
length end the meen noutron flux of tho homogenized mediun, 
which scattors the neutrons enisotropically for eech elemon- 
tary serttering ect, were celculcted, 
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With the aid of a one-group method of diffusion thecry, the 
author has made the calculations for a heterogeneous reactor, 
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AUTHOR: Ladislav Trlita} C2ECH/37~59-6-14/25 

TITLE: Remarks regarding a Paper by_M. Irlifaj (Ref 1) 
(Letter to the Editor) 


PERIODICAL: Geskoslovensky Casopis Pro Fysilm, 1959, Nr 6, 
p 
ABSTRACT: In Ref 1 the mean lifetime of a luminescent process due 
to radiative annihilationfof an internal excitom\and an 
impurity exciton is calculated, The mean lifetime of 
these processes depends on the concentration of 
impurities. The theoretical curves are in very good 
18 agreement with experiments, but we shall show in this 
ae note that they can be derived in a much simpler manner, 
If P(t) is the total probability of excitation of basic 
molecules of the crystal during time t, then according 
to Ref 1s p(t) = 2 Py(t). The total probability of 
i 


excitation of impurity molecules can Similarly be expressed 
Card 883 W(t) = Wa(t) . Ref 1 assumes that the transfer 


of excitation energy occurs in regions in which the 
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individual probabilities Py(t) and Wa( t) change only 
very slowly as a function of the position of the 
Molecules. It further assumes that the transfer 
depends on the relative distance between the molecules 
: ae ft aia Eqs (1.1) and (1.2) in Ref 1, we may write 
me q ° . 


: a P(t) = . (t) + a W(t) 1.1 
vt dt is Yo “ 2) 
and Eq (1,2): 
Swe) = ~Lwey+ Lip (1.2) 
at es a 71 
where 
i = ioe ca i = + i 
t 2 a %’? Fi9 24015 r 2 dy 4 Te’ (1.3) 
Card lL = a ‘ 
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Eqs (1,1) and (1.2) do not contain factors due to non- Vi“ 
radiative transfer of excitation energy from a molecule 
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to another molecule of the same type because of the 
Symmetry of the probabilities 4jq0 = aqty and 


——— 


Baa! = bata . ‘The quantities P(t) and W(t) are the 
only quantities needed for the physical arguments of 
Ref 1. Their dependence upon time can be found very 
easily from the boundary conditions: 


P(O) = Po, W(O) = Wy» where P, + W = qs 


The results thus obtained are identical with those of 

Ref 1, Eqs (2,14) - (2,19) (neglecting the printing 

errors), It is further evident that in the model of a 
: Continuous crystal, Eqs (1.24) and (1.25) of Ref 1, we 
ov. Gan simply integrate the above equations over all space 
he to obtain Eqs (1.1) and (1.2) of the present note 
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TITLE: Two-sroup plane boundary conditions in square lattices 


PSRIODICAL: Atomnaya energiya, v- 12, no- 6, 1962, 519 - 522 


r 


Paxt: This is the continuation of an earlier paper (Trlifaj, Atomnaya’ 
energiya, 11, no. 3, 221, 1961) in which the problem was, described and the 
method developed. Another arrangenent of the lumps, different from that 

in the above paper is discussed. The lattice square is assumed to be 

divided diasonally with one part containing lumps different from those in- 
_the other part. Neutron moderation and diffusion functions for the moder- 
ator ‘are given in two-group approximation, whence the homogenized boundary 
,conditions «re obtained at “extrapolated points". On physically reasonable J 
assumptions the thormal-neutron densities and their derivatives at the JB 
poundary are aimost continuous, and the extrapolated boundary lies in the ' 
middle between the blocks of the two types. Similar calculations were 

made for the case where the second type of blocks is replaced by an 


infinite reflector. 
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the trapping of excitons by point ‘imperfections ‘of the 
| ‘exystal lattice. Miroslav’ Trlifay (Czechoslov. Acad. Sci., > 
Prague).  Crechostov- JT PRYS-9; 502-7 1(1959){in German). * +.” 
_ “In continuation of a previous publication (cf. preceding : 
‘abstr.), the author discusses the trapping of excitons by - 
vacancies and F centers. The motion of excitons is studied : 
‘by considering the adiabatic approxn., and classical methods 
_jare ‘employed to-det. the capture cross section for trapping of - 
‘excitons by vacancies and F centers. A. Kremheller— 
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diffuse, carrying ovt random jumps frou one molecule 
to another. The probability of transition of the 
exciton to the neighboring molecules is caleuvlated 
with the aid of the theory sf quantun transitions. 
This probabiitiy is found to be substantially de- 
pendent sn the Stokes shift A E for the uaxim of 
absorption and emission of light by the erystals aid 
dintnishes exponentially with increasing /VE. The 
probability of transition my have a strong temperature 
dependence swing t> the temperature dependence of 
QE. With the aid of the expressions obtained for 
the probability of trausition, formulas are derived 
for the coefficient of diffusion 2f the excitions and 
the diffusion length over the optical lifetine. The 
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a” resultant formulas are applicable to tie case wf 
diffusion of excitdns in anthracene. The calculate 
value of the diffusion lensth is approximately 460 
and is in satisfactory acreement with the experinen- 


tal data. -- M.A. Krivoglay 
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Title : Theory of Exciton Annihilation Accompanied by the Occur- 
rence of Defects of a New Type and of Current Carriers. 


Orig: Pub Chekhosl. fiz. zh., 1959, 9, No 4, 446-459 


Abstract An investigation was made of the process of annihilation 
of excitons on vacancies and F-centers in ionic crystals. 
The annihilations are accompanied by the occurrence of a 
new type of center and of current carriers. General ex- 
pressions are derived and evaluated for the corresponding 
effective cross sections in the quasi-classical approxima- 
tion. 
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Frenkel-type exciton which interacts with the oscillations of 
the crystal lattice for two limiting cases: for weak interac- 
tion with the oscillations of the lattice, and fora “localized” 
exciton. The problem is solved by a variational method anal- 
ogous to the method Gurari (C.A. 31, 9287f) and Tyablikov 


e theory of polarons. In 


both cases att Increase in the effective mass of the exciton 
Jb and decrease in the bottom of its energy band was obtained. 
‘A criterion was found making possible the quant. detn, of 

i/ the character of coupling of the exciton with the oscillations 


) of the lattice. pie N.1, Si 
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Trlifaj Miroslav -~ 


Properties of Excitons Formed Upon’ Passage of Fast Charged 
Particles Through a Crystal 


Chekhosl. fiz. zh., 1957, 7, No 6, 667-673 


The author calculates the probability of formation of excitons 
on a crystal when fast charged particles pass through the 
crystal. Under the action of heavy charged particles there 
are excited only singlet states. At the same time, under the 
action of fast electrons, owing to the presence of exchange 
effect, there are excited also triplet states along with 

the singlet states. If the optical transition in the atom 

4s forbidden, the probability of excitation os singlct and 
triplet states are of the same order of magnitude. The ex- 
citation of long-lived triplet states can change substantially 
ie character of the luminescence. The length of the lupin- 
1/2 
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Title : Mutual Influence of Excitons and Vibrations of the Crystalline 
Iattice. 


Orig Pub : Ceskosl. casop. fys., 1957, 7, No 2, 113-122 


,Abstract : The theory of an exciton interacting with the vibrations of 
the crystalline lattice is deve: oped. The energy spectrum 
in the effective mass of the exciton are determined in two 
limiting cases: in the case of weak interaction between the 
exciton in the vibrations of the crystalline lattice and in 
the case of the so-called "localized" exciton. <A quantita- 
tive criterion is fine for the character of the connection 
between the excitons and the vibrations of the crystalline 
lattice. 
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657 1957Xia Engtish).—A math. theory Is deve t 
nonradiative recombination of electrons at a perturbation 
center in a polar crystal. The process is treated as a single 
phonon transition of a polaron in a nonadiabatic approxima. ‘ 
ptbe tion from a continucus distribution to the discrete excited 
state in the perturbation center. It is aseumed that the per- 
turbation which causes a transition represents the interi. sien 
of a polaron with a free phonun ficld which leads tu the crea~ 
tien and disappearance of phonons in the environment of the 
‘perturbation center. The basic equations are dequced, aud 
=< ; , the coeff. of recombination and the effective crass section 
— for recombination ut a perturbation center of the Couto 
i i y ‘type are derived as a function of the temp. ZaS crystals 


* ) are treated in detad. Manfred Mannheimes— eee 
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Trlifaj, Miroscav CZECH/3/-58~6-1/30 


Diffusion of Excitation Energy in Molecular Crystals 
(Difuse excitadén{ energie v molekuldrnich krystalech) 


PERIODICAL: Geskoslovensk¥ Gasopis Pro Fysiku, 1958, Nr 6, 


ABSTRACT: 


pp 633-642 (Czech) 


Excitons, apart from their interactions with lattice 
defects, interact with phonons. The mean free path 
associated with collisions between phonons and excitons 
determines the diffusion of the latter. If the mean free 
path is only of the order of magnitude of the lattice 
constant, then the region of coherence of the exciton is 
too small for it to be characterised by a single wave 
vector K. In this case, the motion of the exciton may 
be better described as random jumps of the excitation- 
state from one molecule to another. This situation occurs 
with localised excitons, where the excited state of the 
molecule leads to a localised deformation of the lattice. 
The effective mass of a localised exciton equals about 


lot - 10° times the mass of a fpee electron (Ref 2) and 
the mean free path is about 10™ cn. 


Cardl/1oFor the transfer of the excitation from one molecule to 


saeotroas 
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another an energy of activation AU is needed and the 
probability of such a jump occurring per sec is 
W=W) exp (-AU/kT) (Ref 3). 


A similar situation may arise in organic molecular 
erystals consisting of large molecules whose absorption 
and emission spectra in the isolated state show a large 
Stokes shift, even if, because of the size of the 
molecules, the excitation does not deform the lattice. 
The motion of the exciton in such a crystal may be con- 
Sidered as consisting of random jumps of the excitation 
between molecules, if the lifetime of the excitation in 
a@ molecule, as determined by the jumps, is long comnared 
with the relaxation time of the atoms within the molecule 
and short compared with the relaxation time of the 
molecules within the lattice. 
The energy operator of the crystal (Eq 1) consists of the 
sum of the energy operators of the separate molecules and 
of the sum of the energy operators due to the binding 
forces between the molecules. It igs assumed that in the 
Card2/10 Schrodinger equation for the isolated molecules one can 
. Separate the variables so as to obtain the wave function 
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Card3/10 


as a multiple of the electronic wave function and the 
wave function of the nuclei, while the energy will be 
given as a sum of the electronic energy and the ener 

due to the oscillating motion of the atoms. In Eqs 03) - 
(5), (0) marks the ground state, (1) the excited 
Btate, Wer and Wc are each separately normalised 


and the wave functions of the electrons for various 
excited states are orthogonal. Eq (6) gives the proba- 
bility that the energy of the oscillator will be between 


fog¢ and fuse t de ose and Eq (7) normalises this 


distribution function, 

Neglesting exchange effects, Eqs (8) and (9) give the 

wave function of the crystal in the ground state and its 
energy, respectively. 

If the p-th molecule is in an excited state while all 
others remain in the ground state, Eqs (19 and (11) are 
obteined for the wave function and the energy of the 
crystal. Eq (10) is not, however, a solution of 
Schrodinger's equation for the erystal, because the matrix 
elements: 
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(1)* (1) 
"3 on ae dv, dv. for p' + P 
do not vanish. 


The wave function fox the whole crystal must be a solution 
of Eq (12). a_(t) is the probability that at time t 


the p-th molecule will be in an excited state. Eq (14) 
is obtained if one looks for a solution of the type (13) 
for Eq (12). Omof the possible solutions of ats) is (16), 


which takes att = E a and the translational 


Symmetry of the problem into consideration (Ref 1). if 
the total number of atoms and are lattice vectors. 


The desired wave function of the stationary excited state 
of the crystal is (18) with energy (19). 

It is now assumed that the mean free path of the excitation 
is roughly equal to the lattice constant, i.e. the 
coherence of the sum in (18) is limited to one lattice cell, 
It is therefore assumed that a(t) (Eq 13) are nutually 


Card4/10 independent at t =0 and that their phase relationship 


cela) 


APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001756620010-3" 


"APPROVED FOR RELEAS 


ees sos 


qZECH 37-5 -6-1/30 
Diffusyon of Excitation Energy in Molecular Cryste.* 


ig randomly distributed within the limiti.., values of K. 
The motion of the excited state is then described by the 


mean values of: 


| a(t) \ J 


According to the author (Ref 3), this probability is 
called the probability of excitation P(t) : 


From Eq (13), the time dependence of (t) can be 

expressed by Eq (2) (Ref 3), where Unp 6) are the 

matrix elements of the unitary operator defined by (21). 
; The mean value of the probabilities ta ()| over all 


randomly distributed phases is given by (24). As a first 

approximation the solution of (21) is (25) (Ref 3), where 

(26) defines the probability per sec of the transition of 

the excitation from p to p' . For small t one 

obtains (27), describing the motion of the excitation 

energy in the crystal as random jumps from molecule to 
Card5/10 molecule (Ref 3). 
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Using (10 and (11), we obtain from (26) the probability 
of the transition of the excitation from molecule p to 
molecule p' , i.e. Eq (28). Using the definitions and 
normalisations of (29) to (34), Bq (35) is obtained. 
fecording to Dexter (Ref4), this can be rewritten in a 
dipole-dipole approximation as (36), where & is the 


matrix element of the dipole moment of the p-th molecule 
corresponding to the optical transition of the isolated 
molecule and K_ is the dielectric constant. % is the 
angle between ji and ji, , 4 the angle between 


a ~ ?P Pp 
L and R, om R ' °¢ 
For the probability per sec w,(B) of the spontaneous 


emission of a photon of energy E during the transition 
of the crystal from a state in which molecule p is 
excited into the fundamental state, Eq (37) can be 
derived (n ~ index of refraction, c ~ velocity of light). 
Similarly, the cross-section for the excitation of the 
P!~th molecule by the absorption of a photon with energy E 
is given by (439). The absorption and emission spectrum 
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of the molecule in the crystal is similar to that of the 
free molecule, except for a shift in energy / 


) 
Wp (8) dE equals the reciprocal of the opticht mean 


lifetime of the excited state of a molecule. Following 
Dexter (Ref act the author introduces a normalised 

function f£(E describing the emission spectrum, which 
is given by (373. We then obtais, (40) and in a similar 


way (41). Using these and setting e=B-/ o > We 


can rewrite (36) in the form of (42) or, following the 
author's earlier work (Ref 5), a8 Eq (43). @ ig the mean 
value of the effective absorption cross-section taken 
over the range of the emission Spectrum. A is the mean 


. 


and the absorption~spectrum of the molecule in the 
crystal, respectively. 8 and Y depend on the half- 
widths § of the spectra as follows: 


8 = (2 log 2)/8'/% , 5. = (2 10g 2)/yl/2 


APPROVED FOR RELEASE: 04/03/2001 


CIA-RDP86-00513R001756620010-3" 


- - 01756620010-3 
03/2001 CIA RDPS6 00513RO0 se 


"APPROVED FOR RELEASE: 04/ 


A ONS snag“ Sad Tay Sage ey BEE, Sapa PR 


ee 


CZECH/3%-58-6-1/30 
Diffusion of Excitation Energy in Molecular Crystals 


We then assume (44) and (45) and obtain from (42) 

Eq (46), in which AR ig the Stokes shift. 

In general, the unit cell contains more than One molecule 
and their dipole-moments are variously orientated. We 
then_consider the mean value of (43) over all orientations 
of Ry - Rye and obtain (47). 


We now consider the.crystal as a continuum: with density 
nN, of molecules. By Eq (48), w is defined as a 
function of two positions F and r' in the crystal. 
Ty 18 defined by Bq (49); it is the lifetime of the 


excited state on molecule DP , Considering ail transigion 
possibilities to other molecules. w(?,2') (Eq 48) 


multiplied by dr is the probability that the excitea 
f State of the molecule will pass in time *t from point #! 


to the volume-element d’r round point fr , w ig 

normalised by (50). Using (48), we can rewrite (27) in 
the continuun approximation as (51). This equation des-— 
cribes the motion of the excited state in the crystal as 


Card8/10 


CIA-RDP86-00513R001756620010-3" 


APPROVED FOR RELEASE: 04/03/2001 


"APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001756620010-3 


CZECH/3/-58-6-1/30 
Diffusion of Excitation Energy in Molecular Crystals 


Brownian motion without external forces. It can be 
transformed into Eq (52), which describes the motion 
asjdiffusion with a diffusion coefficient givenby (53). 
is the mean value of the square of the translation 
f the excitation in time ¥& and is of the same order 


of magnitude as the square of the lattice constant. 

Inserting (54) and (49) into (53), we obtain (55) and 

therefore the length of diffusion 2 of the excited state 

is given by (56). 

Comparison of this result with the few available experi- : 
metal results is satisfactory, particularly if the 
possibility of re-absorption (Refs 10,11) is taken into 
account. A value 1,.1,.™ 460 A is found for anthracene; 


for the same crystal, 460 & (Ref 7) or ~ 1500 A 
(Ref 8). 


‘ There are 11 references, 5 of which are English, 3 Soviet 
; and 3 Czech. 
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cussed. The theoretical prediction agrees ja order of mag- 
nitude with the exptl. value of the activation energy for 
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TITIE: WNonrediative ionization of perturbation centers by means of excitons 
in semiconducting and dielectric erystals 


SOURCE: Chelkh?slovatsity Pizicheskly zhumal, v. 1}, noe 4, 1964, 227-239 


- MOPIC TAGS: semicdaducting crystal, diclectric’ crystal, electron confinement, 

. perturbation center, trapped electron, ionization, nonradiative ionization, 

| exciton, recombination, perturbation center density, perturbation center ioniza- 
, tioa ” 


_ ABSTRACT: Nonradiative ionization of a perturbation center formed by an electroa 

trapped in the Coulanb field of the perturbation by means of excitons of large 

radius in semiconducting and dielectric crystals is theoretically investigated. 

It is sham that such nonradiative laizatio may occur by two processes: the 

direct nonradiative transfer of the excitation energy fram the exciton to the 

electron of the perturbation and by exchange nonradiative ioizatioa whereby the 
electron on the perturbation recanbines nonradiatively with the hole in the exci- 
ton ir the electra of the exciton with the enorgy released during this reconbi- 7 
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t9 its optical origin. The result is used for a theoretical estimate of the 

rou : in?luence of pertiirbation centers of the given type on the optical life-time of 
i§ - the excitoa. [Author' 8 abstract modified]. Orig. art. has: 68 formulas. 
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Title 


Orig Pub 1 Ceskosl,ccasop, fys., 1956, 6, No.l, 99 


Abstract : It is showm that in the solution proposed by J, Koutecki 
(Referat Zhur Fizika, 1957, 9139), the second term should 
vanish, and the constant Co vanishes from physical con- 
siderations, It is also noted that the approximation that 
was used to solve the equation and which has caused the 
strong objections on the part of Koutecki, is necessary 
only to construct the zero approximation, and later, in the 
subsequent approximations, all the previously discarded 
terms of the equation are taken into account, 
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and Trlifaj, did not consider his conclusions refuted, 


Gard: 2/2 


APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001756620010-3" 


0513R001756620010-3 
ROT weiss CaCeS EOS men masa 


CIA-RDP86-0 


ASE: 04/03/2001 


ES 


SS Base 


i. abe 
silks Jy fee 
i Woe jizcd® stiindstediete.g tn 
ne theory of 1 iffreetios of "1 jiz 
solics. p. 2/4 
§ 
oe Gael is lke BY gets 
: Ay Judy 195€ 
OgeencsilevaKkia 
? 
[av, Lat 


VOL. Sy Til. 


Gi 

ro) 

. 
a 
t 


CIA-RDP86-00513R001756620010-3" 


APPROVED FOR RELEASE: 04/03/2001 


"APPROV 


ont 


ED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001756620010-3 


say SSE peed ios 


Bees 


san 
AES 


; a eR SPREE 


APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001756620010-3" 


"APPROVED FOR RELEASE: 04/03/2001 


20010-3 


Bie ie YB Re 


CIA-RDP86-00513R0017566 


EATS REE Se FR ASA aoe 


TS. ENT 


V The jheory of the fe sehence gnster of easltatlon ca: 
in gotlds Miroslav I hkay. Péetusioy 7 TAG 6 ¢ 


It Wasmund ghee beth the atmo. the se 
uof the act 


ater uiteract only with ¢ finite no 


, 7 ! ay 
PMC La ee gen that ape 40 speak cf 


$ (he seusitozes tue cetivaturing (TY .tal. 


ROS WEL 

Means fs Gaifigur sec: 
uy Tae wase ta: 
MWieais of at, 

per sev oof the 


letdh by uae dns ot 
fe 


“eM Gitta et 


Uiuds hissed 


sults btu use uae 


The crest cay 
Brees ns adieu eRterntd aedaate ay 
eeu GF the Wuasitieds. gee deni by 


dota sed, 


‘he interactuas fe et Qitasu ote. 


Cepressed ty 


“Peatdetion aad tue Protea firy 
of the cxoit ttnog ener y 


aimed also hdd fog 
‘Solel a3 wed! as hquids Phe ree 
chiaberate @ Onffuseoan ths Ty ud eg. 


Huns in crystals af ealtiadeleas The comil of 
the excitons is cakec 16 dependence ay the temp and un 


Stukes dasplicement af the emisiion band cf an exciten 


The iivchamean of the 


extcraal poten Tort in diseuh red 


alkals itnde CPybads indeesed by PROMO wae Dt veel thet 


Ti tie addy 


APPROVED FOR RELEASE: 04/03/2001 


M Chateidertia 
on eo 


CIA-RDP86-00513R001756620010-3" 


"APPROVED FOR RE CIA-RDP86-00513R001756620010-3 


ihc Specter pins Sart Hite eaeG ees Oner DUAR OFROUEA CEALE RST BCRP DS ATTGS TORY Le HAVRE SETS SEIS CE TA APY 
" = — ST ss : <= = EPA RPE WI ARC ECREARY SEPCOY PLAS PPE PC 


APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001756620010-3" 


"APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001756620010-3 


aerremrer SRMELZ UT SDD VARIES AE DRG) ATE OY WEP RSS 
= —=—— — ; 7 ee 
oar r= Ta ees tee ge ee een 


EPS Tana furaac ESE MALPRTS ERE SS AY TLS OPER IT 
PEER TSER, IESE TASER TE MERE MALPRTS SORES IS GAA! EASE EES OPT re 


peg? 

EeSe 

mn pag gas iL 
oS SESE 


mS 


eS aN 
AES 


ae 


0 


Bn ee 
a 


RS Dor 


Diba 


739 
eonbatie 
Senay 


iS 


i 
oF 


BUSHES 


f 


naire he 


Sree amanonaR 


APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001756620010-3" 


noe FOR RELEASE: wi cae teat Lemiabhesinicd 00513R001756620010- 3 


TRLIFAY, 1 


TRLIFLY, L. Retardation and diffusion of neutrons in finite redia 
according to the elementary diffusion theory. p. 127. 


Vol. 5, no. 2, Mar. 1955 

CESKOSL OVENSKY CASOFIS FRO FYCIKU 
SCIENCE 

Fraha, Czechoslovakia 


So: East European Accessions, Vol. 5, no. 5, May 1956 


APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001756620010-3" 


s 


icon a 
wae £1 CDs wees sr eNeT 
a ESSEC ESSE ones HASSE 


SS ae 
NREL GSE Pert Le “as hWetstase? 
ib SSsESE Ae 9 ibe” 


85559 


3/089 60/009 /005/002/020 
3006 /BO70 


Zl 1200 
Rochek y Yo 


AUTHORS: Priifay, Les 
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PITLE: Replacement of a Block in & Two 
Lattice 
366 - 374 4 


4960, Vole 9» No» 5» PP= 
Ss. Me Feynberg and 


° 
f the critical and boundary conditions in 
plems have been treated 
py this method, including the , namely; the replace~ 
ment of & plock in 4 lumped 1 ther properties: For 
this problem has already been solved for a three 
array of point blocks (Ref .3)) and an in ndrical reactor with 
a quadratic Lattice (Ref .4)> In the present paper, & two-dimensional 
infinite quadratic lattice is considered, which is made up of anfinitely 
long filament-like blocks. Just like Galanin (Ref-1), the present au~ 
thors assume that the finite nature of the transverse dimensions can be 
taken into account by introducing effective constants. It is further 
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Replacement of a Block in a Two-dimensional $/089 60/009/005/002/020 
Quadratic Lattice BO06 /B070 


assumed that the slowing down and diffusion of thermal neutrons can ba 
satisfactorily described in a@iffusion-age approximation, and that the 
absorption of resonance neutrons in the blocks is negligible. For the 
determination of neutron density distribution in this approximation, it 
suffices to know the thermal neutron distribution in the lattice on the ‘ 
surface of the block. At first, the forms of the general solutions of 

the density distribution functions are given for the case of an active; 

a critical, and an inactive mediun. Subsequently, it is shown how the 

method of Feynberg must be modified for a two-dimensional inactive 

medium. A cylindrical neutron-absorbing block located in an infinite, 
homogeneous, and inactive medium is considered. The solution obtained 

for this case is analogous to that found by Galanin (Ref.1). This method 

ig not applicable to an active medium; for thie,a method (Ref.2) taken 

from quantum field theory ig modified. Pinally, the case of an infinite f 
critical lattice is considered as 2 limiting case of the two above 

cases. The authors proceed from 4 formulation for the thermal neutron 
density in a homogeneous medium in diffusion approximation. Jt is found 

that before the formulas derived can be of practical use, long numerical 
calculations are necessary. A- D. Galanin is thanked for discussions. 


Card 2/3 


APPROVED FOR RELEASE: 04/03/2001 


CIA-RDP86-00513R001756620010-3" 


"APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001756620010-3 


SGU RT EAE RG a BRP Eat Sorte LEN 


85559 


Replacement of : 
@ Block ; ; 
Quadratic Lattice in a Two-dimensional s/os 


9/60/00 
rey id 9/005/002/020 


There are 1 figure and 5 references: 


2 Soviet, 2 yg a 
| et, 2 nd 1 Swiss 
ASSOCIATION: ity | 
gaits yadernykh iasledovaniy ChSAN, Pr i 
uclear Research of CnSAN, Prague) ae ene 
SUBMITTED: January 28, 1960 = . 


Card 3/3 


APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001756620010-3" 


TRUIFAY,.L.; ROCHEK, Y. [Rocek, J.] 


Replacement of a block in a two-dimensional rectangular array. 
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"Variation Method of Homogenizing a Meterorencous Medium," by 


L. Trlifoy, Institute of Nucleer Physics, Prague, Atomnayo 
nerglya, Vol 2, No 3, Mar 57, pp 231-239 


Homogenization of a heterogeneous medium is carried out through the 
use of the solution of a variation probl:-m concerning the kinetic cqun- 
tion for single-energy neutron diffusion. 


The article determines that the value of the homogenization constants 
‘of the heterogeneous medium depend on the orientation of neutron flux 


‘density and the anisotropy of the heterogeneous medium. They are found 
to be equal to the value of the constants for a homogeneous mediun. 


It is noted tnat this latter result contradicts results obtained by 
J. Spinrad (J of Appl Phys 26, 548, 1955). “Our results, however, are 
more accurate since they were obteined through th° use of kinetic theory, 
whereas Spinrad used elementary neutron diffusion theory." (UV) 
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Abstract: No abstract. 
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ABSTRACT: The possible process of nonradiative decay of excitons with | oe 
a large radius on ionized donors and acceptors in semiconductor and 

dielectric crystala have been theoretically investigated in the first 
approximation by means of time perturbation calculus of quantum ae 
mechanics, using the method of second quantization. Theoretical re- i—f§ 

lations were found for the probability/sec of nonradiative decay of i é 
excitations on tonized acceptors in Cu20 crystals and on electron- : 
trapping levels. in CdS crystals. Orig. art. has: 86 formulas. [Based iS ; 
on author : abstract] Soy Sere: “G08 (NT) em 
Cord 1/1dda- ° SUB CODE: 20/_ ORIG REF: 003/ OTH REF:00Y 


SUBM DATE: O9Apr65S/_ 


APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001756620010-3" 


Yo SEPIA 


L2408-66 — EWT(1)/EPA(s)=2/ T  TJP(c) GB. 


Card 1/2 


"APPROVED FOR samara 04/03/2001 CIA-RDP86-00513R001756620010-3 


Been Pea ES Posies 5 BRS 


ACCESSION WR: AP4041977 a © €2/0055/64/ou8/o0T /0517/0585 
AUTHOR: “Trlifaj, M. wy ee ee) O| - 


TITLE: The equation for the singlet and triplet spin states of the electron-ho 
pair in dielectric crystals in the framework of the method of effective mass 


ayy 
SOURCE: Cheknoslovatskiy Pah ara zhurnal, v. us, no. 7, 1954, 517-525 


TOPIC TAGS: singlet spin state, triplet spin state, electron hole pair, multi- 
electron problem, dielectric crystal, effective mass, spin effect, exchange ef- 
fect, Bloch function 


the method of effective mass, of the multielectron problem of the excited state 
of a crystal taking into account the exchange and spin effects between electrons. 
Inprevious studies of the reduction of the multielectron problem of the excited 
state of an ideal dielectric crystal, the exchange members between the electrons 
are ususlly neglected. This neglect finds expression in the resulting equation ino 
that the motion of the electron and hole is determined only by the reciprocal H 
electrostatic effect. and is dependent on the spin state. Attention is given, | 
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ABSTRACT: In this investigation the reduction is undertaken, in the framework of | , 
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. therefore, to the possibility of obtaining an expression in the general form for | : 
' the influence of the exchange and spin effects between electrons in the resulting. i 
two-particle equation with the help of incremental potential energy between the a 
electron and the hole which is dependent on its coordinates and spin. In this 4 
point the results of this investigation, which ere valid for large electron and oo 


or hole path radii, differ from the results of other investigators cited in text. 4 ne 
Hts . The Bloch functions in the Hartree-Fock approximation are used as initial wave : : 


functions of the electrons in the formulation of the multielectron problem and tr@! . 
solution of the problem follows by the method of the gecond quantization with the - oa 
aid of hole formalism. The Jossibile mechanism of propagation of the excitation 
energy supplied to the crystal in the formation of the electron-hope pair is dis- | 
cussed with the aid of the nonradiative transmission. Orig. art. has) 33 fienuks. . 
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